Channel catfish hepcidin expression in infection and anemia.
Hepcidin, originally identified as a 25 amino acid antimicrobial peptide made in the liver, is a key regulator of iron balance and recycling in humans and mice. Closely related hepcidin genes and peptides have also been identified in a number of fish species and in teleosts are thought to function as endogenous antibiotics involved in host defense against infection. Here we report the transcriptional regulation of hepcidin expression by infection and anemia in the channel catfish. Changes in hepcidin expression in catfish challenged with Edwardsiella ictaluri and in fish affected by channel catfish anemia (CCA) were measured by real time quantitative PCR. Hepcidin transcript levels in the livers were increased 4, 19, and 22-fold at 4, 24, and 48h following bacterial challenge, respectively. However, augmented hepcidin expression in the intestine and olfactory sac was detected only at 48h post-infection. Hepcidin transcript levels in the livers of catfish affected by CCA were less than 14% of that present in healthy counterparts. Hepatic hepcidin transcript levels correlated significantly with serum iron concentrations (r=0.54, p<0.05) and with the percent saturation of transferrin (r=0.63, p<0.05). Similar to mammalian hepcidins, channel catfish hepcidin is an iron-responsive gene and may also play important roles in innate host defense to infection and in iron homeostasis. Mammalian hepcidins may have evolved from an antimicrobial peptide and its structure and transcriptional regulatory mechanisms have been conserved throughout vertebrate evolution.